62/28/1995 10:52 8804215^^ ICC REEDFAX PA6E 32 



WORLD OrtBLLBCrUM. numBTV OIUIAMIZATKIM 




PCX 

XNTERNATIONAL APPLICATION FUBUSHBD UNDER THE PATHNT CXX>PBRATION TREATY (PCD 



(51) lnUwlkf I Patent Ctotrfftf tto ^ i 
A61B 17y00 



Al 



(11) 

(43) iBteffudfiAAl Pill 



wo 94/27503 
I9»i (DS.12^4) 



(21) lBterw«Aoa«l .ApplicA«kia Namtan PCrAJS94A)6319 

(22) iMtmMtioMl rates I>Atoi 3 June 1994 (02i)6M) 



C30) PHoHty Vmtmi 



2 line 1993 (plMSS) 



US 



(71) AppBcaati MBDFROD. INC. [US/US]; SuilD 214. 600 MedloftI 
Drive, Westxvfflft, KCO 633S5 (US). 

(73) iBTentorf DB LA TORRfi. RoffBr. A; 4S Dftuphine Drivto» 

LftkB Sc UmiU. mo 63367 (US). 

(74) Af«a1tt ROLNICKI. JoMpb, M et «L; Ko^i, KoweU A 

fUfofanipr SidtB 1400, 7733 Fonyth Boal«v«i^ Sx, LooU, 
KCO 63105*Itl7 (US). 



(91) DMtpuftBd fiteCMi CA, JP, BiuopMo p«taot (AT, DB, GH, DB. 
DK, BS. OB. OlCia IT. UU, MC NU PT, SH). 



WUk bUtmaHemal 



(54)'nifoi INSTIlUMBKr FOR TVXNO A KNCyriN SUrUKBS 




(57) Al 

A MV^iml iMmnBMC (11) aad in swtbod of vm frcfUtttt tytos of a kaoi In * leofih of M«ur« mmbUI (16) «l * 
loctftkm. Tbo InuaumM (12) U r-mrri*^ of • rod (14) hMing a jJo« (30) *t ooo oad mad m Imn^ of mwate (16) wim p pwd 
ftad Aloe in n pBtkaUr pmam (42*52). A niirfli CIS) b Mcarad to a 2nm ond of sunm aad iha patare of wxap^las tha 
rad naMrt toopa of «sur» xo mva off die lod a^ tad ovar cfaa ptHw to tarn a teow of a knot Id iba aunsau 



mrgical 

OVBf ibo fOd 



02/28/1995 10:52 800421 ICC REEDFAX K PAGE ^4 



WO 94/27503 FCT/US94/0O19 



-1- 



INSTRUMENT FOR TYING A KNOT IN SUTURES . 



Baelggrr-Qund Qg -tH« Inventrion 
(X) F±eX<3 o£ ttie inven-ti-on 

ThA px*a«an't lnvAnt:±on pertains t^o aur^XoaX 
Inatriixnant: for tying a knot In a Xengtti at suture at a 
remote Xocatlon and tHe method of using ttie Inatriment In 
5 tying tlie knot* 

(2) Description of tne Related Art 

Various different types of Instruments are known 
In tKe prior art for use In tying knots In XengtKs of 
suture material. Many of these prior art Instruments 

XO have been deveXoped with the Intent to faclXltate tying 
knots In suture materlaX at surgical sites Xooated In 
remote areas that are difficult to acaess. Many prior 
art Instruments are designed for use In surgical prooe* 
dures where large, deep Incisions are made Into the hody. 

X5 The Instruments enable tying knots In sutures deep In the 
Incisions. Many prior art Instruments are also designed 
for use In laparoscopic surgical procedures where small 
Incisions are ma*de and the remote surgical site Is ac- 
cessed through cannulas or tubes. Bxamples of known 
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lTi0t:2ruinent:0 employed ±n ^ying knot:a in lan0t:ha o£ eu^uxe 
mat:er±aX ere dleolosed in t:he U.S. Petentis o£ Lex-zeXex^e 
NO. 2,595,086, Mulhollen et; el. No. 4,602,635, Heynurs't 
No. 4,961,741, trhe U.S. Pet:ent:s o£ Ll Noe. 5,084,0587 
5 5,087,263? end 5,163,946; end the U.S. Pet:ont ot V± et 
el. No. 5,133,723. 

A oooimon cKez^ectez^istlc o£ raeny known aiAZ^ieel 
lcnot:-t:ylna inatrumento ±m -that: t:tiey ere very coroplioet^ed 
*to operate end *ti.me oonaumlng -to aet up prior to their 

lO uae. Moreover, many prior art aurgicel knot-trying in- 
strxjunente ere used in e procedure thet involvea £irst 
tying the knot in e length o£ suture remote from the 
surgical location end then moving the iooae knot elong 
the length o£ suture meterial to a position proximate to 

15 the surgicel locetion before the knot is tightened ^t the 
surgicel locetion. 

aummsrv off the Invsntion 

The present invention overcomes disadvanteges 
oc^nmonly essooieted with prior ert surgical knot-tying 

20 instruments toy providing a aimplified surgicel instrwent 
£or tying e knot in a length o£ suture proximete to e 
surgicel site. More specifically, the surgicel instru- 
ment o£ the present invention may be emplojred in either 
open incision or leparoscopic surgery procedures to posi- 

25 tion a needle and a length o£ suture material proximete 
to a surgicel locetion end to form one or more stitches 
with the length of suture materiel et the eurgicel loca- 
tion, and then to tie e kMt in the length of suture 
materiel et the surgical location where the knot is 

30 formed from two or more throwa of the auture materiel. 

The instrument is basically comprised of en elon- 
gate rod heving opposite first end second ends. The 
ipngitudinel length of the rod is designed to eneble the 
f Xrfit: end of the rod to be inserted through e oonvention- 

35 el, leperoscopio cennule to position the rod first exxd 
proximate to e surgical location or eite within e body 
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oavXty acoosslt>lo by t:Ka cannula • THe toeoond and o£ t:>ia 
z^d projao^a £z^ia -tha cannula wliara It: i.a Qz-aapad manu- 
ally t:o anabla flianlpula^±on "tha rod i?±ra^ and w±t:lii.n 
^ha t>ody cav±^. Zn alt:aamat:a askbodXaan^a xHm Xnvan*- 
5 tLon, 'the rod haa a ahortranad loniji.'tudlnal lang^h and Xe 
oonnactad 'to an alongate >mndla ^hat: anablea inanlpulat:±on 
o£ ^he rod wltbl.n %ba body cav±'ty ^hrpugb a oannuXa by 
manual manipulation o^ -tKa Handle. Zn tKla ambodlman-t o£ 
iihm Invention, tba rod la datacbabla from the Handle £or 
10 ±±m removal and dlapoaal after use and replacement by a 
like rod on tha handle. 

The flrat end o£ the rod la provided with an 
Indentation or alot that extenda Into the Interior o£ the 
z'od £rom the rod* a exterior auz-faca. A length of suture 
15 material la provided on the rod flrat end* The length of 
auture haa a needle aecured to Ita first end and the 
second end of the auture la secured to the second end of 
the rod or to the handle. Tha length of auture la 
wrapped around the first end of the rod In a specific 
20 pattern that provldea a plurality of loopa of the auture 
material around the first end extending over t:he alot 
formed In the rod. A portion of the suture's length 
extends from the last of the plurality of suture loopa 
formed on the rod first end to the needle at the first 
25 end of the suture. 

Means are provided on the first end of the rod for 
r'eleasably holding tha needle to the rod flrat cmd. Zn 
the preferred embodiment, a magnet la encaaed In the 
material of the rod adjacent the rod flrat end. The 
30 magnet attraota the needle to the rod end and holda the 
needle In position on the rod end whero It may be easily 
removed. 

In use , the first end of the rod Is positioned 
pz-oxlmate to a aurgloal location by Inserting the rod end 
35 Into an open lno.lalon or by Inserting the rod flrat end 
through the interior of a cannula providing aooeaa to a 
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body cavity. WltH ttiB first: end of 1:hd rod poaltrlonad 
pz^xlmat:e to the aurplcal location, tKe needle la removed 
from Ita maonetic attaohment to the rod either manually 
or toy orlpplng the needle with a laparosooplc araaper. 
5 One or more atltchea are made In the desired poeltlona at 
the aurgloal location and In preparation to form a f Irat 
throw of a toiot In the auture material, the needle Is 
Inserted Into the alot In the rod first snd beneath the 
^^^^^ Xoop of suture material formed on the rod end. The 

10 needle Is held In this position beneath the first loop of 
suture by the magnetism of the rod first end. The needle 
Is released by the grasper and than retaken by the grasp- 
er at the distal end of the needle projecting from be- 
neath the fir at suture loop. The needle and the first 

15 end of the sutiare material are then pulled from the slot 
and from beneath the first suture loop causing the first 
loop to move off the first end of the rod. As the needle 
and flrat end of the suture are continued to be pulled 
away from the rod first end, the first loop moves down 

20 the length of suture toward the stitch made at the surgl- 
oal location, forming a first throw of a Icnot In the 
suture material securely closing the stitch. This prooe* 
ilure may be repeated as many times aa there are suture 
loops formed on the rod first end to form a knot of any 

25 desired number of throws. When the desired knot* Is 

formed at the stitch In the surgical location the two 
lengths of suture extending from the knot are cut and the 
knot-tying Instrument and needle are removed from the 
eurglcal location* 

30 Br!Lef De aarlPt:lQn of the Drawings 

Further objects and features of the present Inven- 
tion are revealed In the following detailed description 
of the preferred embodiments of the Invention and In the 
drawing figures wherein: 
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FXoure 1 sKowB a fragnian-ted parapactrlvo vl^w of 
-tna •urgi-oal ±nBt:niinont: £or tylna a totot: In a lanotH o£ 

F±0ux'e 2 aKowa a partial pei-apactivo vlaw o£ a 
5 variant ambodLimant: of t:ho inatruman^ of tha invention; 

Fl0ura 3 ahowa a parapootlva v±aw of a at:Xll 
further asabodimani: of 1:ha Inatrtimant of invantzi-on; 

F±auro 4 ahows a fragmantrad parapaot:i.va vlaw 
■imllar t:o t:hat: of Flgura 1 with tha inatrtimant of tha 
lO invention rotated 180*; 

Figure 5 la a achematic repreaentatlon of a atep 
involved in the method of use of the instrument of the 
invention in tying a knot in a length of suture in 
laparoaooplo surgery; 
3^5 Figure 6 is a suhaaoruant step to that shovm in 

Figure 5i 

FigtJire 7 la a suhsequent s'&ep to that: shown in 
Flguire Ss 

Fi.gure B is a subsequent strep to that shown in 

20 Figure 7; 

Figure 9 la a axibseqruent step to that shown in 

Figure 6; . 

Figure lO la a aixbseQuent step to that shown in 

Figure 9? 

25 Figure 11 shows a partial per8p>ecrt:ive view of a 

further emdobiment of the Invention; 

Figure 12 ahows a partial parapeotive view of a 
Handle uaad with the embodiment of Figure 11; and 

Figure 13 ahows a partial perspective view of a 
30 further embodiment of the invention. 

pftney±ption of the Pyeferrad Bmbodimenta 

A flrat embodiment of the surgical Inatrument 12 
of the px-esent invention is aho%m in Flguraa 1 and 4. 
Thia flrat to be deaorlbad embodiment of the invention, 
35 as well aa other embodiments of the invention yet to be 
described, may be constructed of any materials acceptable 
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for u»e ±n aurglcal oporatilons. TH* Intotrumant: Is basi- 
cally oompriBBd or an olongat:e rod 14, a lang^h at auti^o 
»at»r±al 16 aeourad -to tKo rod, arid a naadla 18 aaoured 
to lenflTth of autrura material. 

5 Tl^a alongate rod has opposite f Irat 20 and aaoond 

22 ando, or left nand and rlgKt: b«md anda raapaotivaly, 
adjaoont: oppoalta f Irat 24 and aeoond 26 and faoaa, or 
Xe£t: and i:±qM and faoaa, aa vlawad In Fi-ffuraa 1 and 4. 
A hollow interior bora 28 extends longitudinally through 

lO the rod 14 between ±±m end faces 24, 26. The interior 
and exterior diameter dimensions of the rod 14, as well 
as its longitudinal length between end faces, may vary 
depending on the intended application of the instnunent. 
The instrument is designed for use with both open inoi- 

15 sion surgery and laparoscopic surgery and tha rod 14 of 
the instrument may be dimensioned so that it can be easi- 
ly inserted through the interior of a cannula in 
Xaparoacopio aurgary applications. Additionaily, the 
lateral dimanaiona of the instrument rod 14 may be 

20 enlarged to further facilitate its use in open incision 
surgical operations. The dimensions of the rod 14, su- 
ture material 16, and needle 18 aHo%m in the drawing 
figures are not to scale and are not proportionate but 
are enlarged in Figures 1 and 4 to better illustrate the 

25 componcmt parts of the invention and their relationship 
to each other. Moreover, it is not necessary that the 
instrument rod have the cylindrical configuration shown 
in Figures 1 and 4. 

A alot 30 is formed through the exterior surfaoe 

30 32 of the rod adjacent its first end 20 forming a recess 
or indentation into the rod from the exterior aurface to 
the interior bore 28. As seen in the drawing figures, 
the elot 30 extends longitudinally from the first end 
face 24 of the rod along a portion of the rod*s length. 

35 A second smaller slot 34 or slit is formed in the second 
end 22 of the instrument rod extending along a portion of 
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£aoe 26. 

The Xono*^ fiutnir'e roatiez-laX 16 oppos±t:o 
£±xrat: 36 and aaoond 38 anda w±*n firat: and 36 o£ 

5 aut:uxe matzorial being aacurad t:o t^ia naadXe IB ±n a oon- 
van^lonal mannar. THe t:o*al XengtrK o£ ^ba autruara matraorl- 
aX bet:wean ±-fcs £i.x'at; and scusond anda may vary dapandlng 
on -tua 4.nt:andad appXlcatXon at ttim aurgloaX Xnatrrumant: a± 
•bKa invant;ion, aa wlXX ba axpXalnad. The aaoond and 38 

lO o£ ^ba autruz-a l.a aacurad adjacant: t:lio rod aaoond and 26 
by XnaartXno autiura Into -tbo narrow aXo^ 34. In 

variant: embodlmanta o£ tbe Invan^lon^ tba aaoond and 38 
o£ "tna au^ura may ba aaoxirad -to tbo inatinimont: rod 14 In 
any aouivaXant; mannar, or may bo manuaXXy HaXd adjaoant: 

15 -tYxm rod aaoond and ±n uoo of t:H© surgloaX lnat:rttfoan-t . 

Tbe longt:b o£ autrur© 16 ax^tanda from -tba ina^rumant rod 
aaoond and 22 along t:h« aat^arlor aurfaca of -tba rod t:o- 
ward -tha rod £±rat: and 20 and ±b wrappcui in aevaraX Xoopa 
42, 44, 46, 48, 50, 52 at: tba £i.ra^ and 20 o£ t:ba rod. 

20 Tir'can t:h« Xaoi: o£ t:Ka pXuraXl^ o£ Xoopa, t;ba aut^ura mat:e- 
z-laX axtanda t:o i.t:B £dLro^ and 36 aacurad TO jtHa naadXa 
X8. 

Aa baaT aaan In Flgura X, oaob o£ *tba Xoopa o£ 
autura mat:ar±aX ara wrappad around tha axtrarXor surface 

25 of t:Ka rod ±n a apaclflc conf Igura-fclon t:bat: anabXaa Indl- 
vldtxal loopa to ba apaoed from aaob other along tba rod 
flrat and 20 and aXao anabXes XndlvlduaX Xoopa t:o be 
manlpuXated to aXlde aXong the XongltudlnaX Xangtb of the 
rod flrat and without oauaing ad:{acant Xoopa to move 

30 aXong the Xength of tha zrod. AXthough a apeolfio 

arrangement of the auture materlaX to form the pXuraXity 
of Xoopa ie ahown in Figure X, it ahouXd be appreoiated 
that the auture materiaX X6 may ba formed in a variety of 
^i.£f«rent Xoop oonf igurationa on the rod f irat end 20 

35 that enabXe the pXuraXity of auture Xoopa to be apaoed 

from eaoh other aa ahown in Figure X and aXXow individuaX 



92/28/1995 18:52 806«15^— ICCREEDFAX ^ PAGE 



..^^ PCT/US94/06319 

WO 94msn 



8 

Xoop0 at su^ture matox-ial t>0 manually movad lon0l-tudl- 
nally ovor' t;»ie axterlor suz^face o£ «ia rod without: caua- 
ma adjaoon-t loopa 'to bo moved. 

Tha apacl^lc oonfiffuxa-tion at -tno sutiure loops 
5 anown ±n F±oura 1 la produced by £ormi.na » flrot bend 54 
An the autrure matrerlal 16 aa It; extends lonalt:ud±nally 
over the exterior aurface of the rod 14 from the seoond 
end 22 toward the flrat end 20 o£ the rod. From the 
£±rat bend 54, the auture material extenda laterally 

lO relative to the rod and la wrapped one complete revolu- 
tion around the exterior aurf ace o£ the rod back to the 
^Ix-at bend 54. The suture material la then formed In a 
sscond bend 56 eround the first bend 54 of the sutuz-e and 
again extenda longitudinally along a portion of the rod* a 

15 length, thereby completing the formation of the first 

loop 42 In the auture material. The aubaequent or adja- 
oent loop 44 la formed In substantially the aame manner 
as the first described loop 42. In forming the second 
loop, a flrat bend 58 la formed In the suture material 

20 and the auture extenda from the first bend laterally 
erotind the exterior aurf ace of the rod 14 one complete 
revolution back to the first bend of the second loop. 
Next, a second bend 60 la formed In the auture material 
eround the first bend 58 of the second loop. The suture 

25 material contlnuea to extend longitudinally, toward the 
rod flrat end 20 from the aeoond bend 60, thereby com- 
pleting the second loop 44 of auture materiel formed on 
the exterior of the rod 14. The remaining palra of loopa 
46 and 48, J50 and 52, are formed In the auture material 

30 as It extends toward the rod flrat end 20 In the Identi- 
cal manner ae the flrat pair of loops 42, 44 Just 
described • 

To Illustrate that the loops of suture material 
formed over the exterior aurfaoe of the rod 14 may be 
35 formed In a variety of different conf Iguratlona without 
departing from the Intended scope of the olalma of the 
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invention, XX ±n tu>M Xlu. £lr.t= ««5 .^nd loop- 

—oond and «»lrd loop- 44, 46 a«. al.o .ul..l;«nl:l.elly 

o*h-ir. in vairla1:i.on. o« th. i.nvan- 



5 "±on, ««- *±-t: loop- o* .u*ux- m-*«rlal -ay H-v 



bean wound around *h. axi^arior -urfao- o« *K. xod 14 -o 
tnat: their oon£±ourat:ion- are -ubatantially idantloal to 
•eoh other, a- are the £±rot and third loop- 42, 46. 
Mor««for, all o« the loopa o* -uture material could have 
10 been wrapped around the exterior a± the rod 14 in aub- 

stantlally the sama configuration as the f irot loop 42 or 
ell o£ the plurality of loops could have been wrapped in 
•ubatantlally the aaaa conf iouretion a- the -eoond loop 
44 without departing from the intended scope of the 
IS claimed invention and without alterino the operation of 
the invention or its method of use. 

To prevent the plurality of -uture loop- from 
imravelino from the rod first end 20 and to prevent the 
neadle 18 from hanalng free from the rod first and a 
20 strip maonet 64 is encased in the material of the rod 

«ir-t end extendlno -long one -ide of the first slot 30 
es Shown in Figure 4. By positioning the needle IB edja- 
cent the -ide of the slot 30 having the strip magnet 64, 
the needle is held oecurely in place at the rod first end 
25 20 as shown in rigurs 4. Altemete means of -eourins the 
needle 18 et the rod first end 20 may be employed in 
piece of the strip magnet 64. For example, the rod firet 
end 20 m-y be Cormed without the -trip megnet 64 and the 
needle 18 mey be ixjaitioned between the suture loop 52 
SO formed adjacent the rod first end face 24 and the exteri- 
or surface 32 of the rod to securely hold the needle in 
piece. To prevent the needle tip from projecting from 
the rod first end the needle may be given a ouxvature 
substantially egual to that of the rod exterior surface 
35 eo that it may be po-itioned beneeth the end loop 52 

Ktending adjacent the rod exterior surface to its tip. 
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in varlani: embodlmen-ts ot the Inslrruiiient: rod 14 
M .tri-p meiina* 64 oould be eliminated £rom l*a poaltlon 
adjacent tt»e slot 30 end the needle 18 oould be held In 
place relative to the rod by a oonventlonel laparoaooplo 
5 auroery areeper Inserted through the rod Interior bore 28 
Mm Ita eeeond end 22. The exterior diameter ot the rod 
14 would be dimensioned small enough to enable it to be 
Inaarted through the interior o£ a oonventional 
Xaparoaoopic cannula. The interior diameter ot the rod 

lO bore 28 would be dimenaioned sufficiently lerge to enable 
XHo inaartion of a oonventional laparoacopio graaper 
through the bore. The grasper would be inaerted through 
the rod bore from the arod- second end 22 with the J ewe of 
the grasper positioned adjacent the rod first end 20. In 

15 this position of the grasper, the Jaws would grip and 
releasebly hold the needle 18 on insertion of the first 
end of the instrument rod through the oannule into the 
body oBvlty, and in aubseouent wanlpulatione of the nee- 
dle in forming throws of a knot ecoordlng to the method 

20 of the invention yet to be described. Ueing the eurgical 
instrument of the invention 12 in thie manner elso pro- 
vides the surgeon with a pair of laparoaooplo graspers to 
use together with the instrument in forming stitches 
laparoseopioally without the requirement of inaerting 

25 more than a pair of eannulaa into the body cavity. 

In the illuatrated embodiment of the invention 
ahown in Figurea 1 and 4, six suture loops ere formed in 
a length of suture material, and the longitudinal length 
of the first slot 30 is extended along the length of the 

SO rod so that it passes beneath each of the loopa formed in 
the suture material. In variant embodiments of the in- 
vention, the number oi suture loops may vary and the 
longitudinal length of the alot beneath the loops may 
also vary. xn use of the invention. It is only neoessery 

35 that the Xongl.tudlnal length of the slot be eufflolent to 
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onabXa aecsK o« -tna plur^i.^ of loop* formed in ^Jui -u- 
t:ura ma-terlel t:o •xi:and ovor the slot:. 

Floura 2 ahovfl a variant amlMdlman^t of «ia rod 70 
of tha auz^loaX Ina-tnimant . in «il» einbodlmant;, tKa rod 
5 aa^m has a cylindrical conf laur«t:lon; howavar, t:na rod 
does not: hava a hollow lnt;arlor bora as In tiha first; 
ambodlmant. Tha rod conf Iguratrlon shown In Flgura 2 is 
solid wl1:h tha slo-t 72 extending down Into -the Interior 
of the matarlal of tha rod from tiha exterior surface 74. 

10 The slot 72, like the slot of the first embodiment, ex- 
tends for a portion of the longitudinal length of the rod 
from the rod first end face 76. The longitudinal length 
of the slot 72 Is determined to enable the slot to extend 
beneath the plurellty of loops formed In suture material 

15 (not sho%m) wrapped over tha first end of the rod 70» 

The remelning component parts. I.e. the suture material 
and needle, of the aecond embodiment of the surgical 
instrximent eo^loying the solid rod 70 are substentially 
identical to those of the first described embodiment of 

20 Figurea 1 and 4. 

Figure 3 shows a etill further variant embodiment 
of the surgical inatrumant rod 78. Xn the embodiment of 
the rod 76 shown in Figure 3, the first end, or left hand 
end of the rod, as viewed in Figure 3, may have the same 

25 tubular configuration of the first described embodiment 
of Figures 1 and 4 or may have the solid configuration of 
the rod shown in Figure 2. The rod has a slot 80 formed 
Xn its first end in the aama manner as the previoualy 
described embodiments and a length of suture material is 

30 wrapped over the exterior surface of the rod and the slot 
with one end of the suture secured to the rod and the 
opposite end of the suture secured to a needle 82 in the 
same manner as the first described embodiments* The 
embodiment of Figxire 3 differs from the previously de- 

35 scribed embodiments in that the longitudinal length of 

the aurgioal instrument is divided into two sc»ctions with 
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*he ^iret 0acl:lon oomprdLslng IrJie «>d 78 and -the seoond 
sec^tlon oomprlalng a tiandla 86 • Am shown In P±gura 3^ 
tha aacond end ot ^ha rod 78 ±s det:aohably saouxrad t:o ona 
and o^ *tha handle 86 by a threaded oonnaot:lon 88. O-thar 
5 aoulvalant; neana at providing a reXaaaable oonnaotlon may 
also be ampXoyad. Zn -thJLa afflbodlmant: of "the lnvent:lon, 
the Xongltnidlnal lang^ o£ the i.nat:riisnent: anabXaa It to 
2>a used ±n both daap open Incisions or In Xaparosooplo 
euzraary as In the px-evlousXy dasorlbad embodiments • The 

10 ability o£ the rod 78 to be detached from the handle 86 
enables the rod to be detached and disposed of after use 
and replaced on the handle by a like rod. With the con- 
flffuratlon of the surgical Inatriiment shown In Flgxxre 3, 
once the length of suture has bean used from one rod of 

15 the Inetr-ument the used rod may be detached from the 
handle and replaced with a new rod having a length of 
suture looped over Its exterior surface. 

Figures 5-10 are schematic representations of the 
method of the Invention employed In using the surgical 

20 Instrument of the Invention for tying a knot In a length 
of suture In a Xaparoscoplc surglcaX operation. The 
drawing figures and their descrlptlona to follow only 
generaXXy describe one use of the surglcaX Inatrument of 
the Invention and are employed only to lllustx-ate some 

25 benefits provided by the surgical Instrument of the In- 
vention. Drawing Figures 5-10 and tl\elr descr^lptlons to 
follow describe use of the surgical Instrument of the 
Invention In Xaparoscoplc surgery foxialng a alngXe stltoh 
to cXoae an Incision. Again, It should be understood 

30 that the description to follow Is Illustrative only and 
should not be Interpreted as limiting the use of the 
surgical Instrument of the invention to only laparoacopic 
'surgical technlquea or only use in forming one stltoh In 
securing adjacent tissues together. The benefits provld- 

35 ed by the unique stirgloal Instrument of the preaent In- 
vention suit it for use in a variety of different kno%m 
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auiroioal treolmiqueo and £or use In forming bo1:n a ainglo 
Bt:i-eoh an<a o Xina at al:li:cning ±n body t;laau*«. 

riouro 5 !• a aob«iiat;±a rapxaBent:at;lon o£ a vAaw 
looiclng ±na±da a body oav±t:y t;oward an opanina ±n a t:±a- 
5 Bua 90 ropreaanlrlng a dafao* t:o ba repaired or mandad by 
uae o£ tna aurgi-oal Inatrumani: o£ Invention In aooor- 

danoe wlt:n tbe mei:nod o£ -tbe Anvantlon* TKa drawing 
figure and Flgurea 6-10 1:o follow llluBt:rat:e a 
laparoscopic repair o£ 1;be defect: 90 In t:be tlaeue and a 

10 pair of irrocars 92, 94 are shown already inserted tbrougH 
left and right flanks of the body Into the cavity, 
respectively. Graspers 96 are shown Inserted through the 
laft -txrocar 92 Into the body cavity and the first end of 
the surgical Instruinsnt rod 98 with the length of autura 

15 lOO wrapped thereover and the needle 102 secured to the 
suture are shown Inserted through the right trocar 94. 
The needle 102 Is shown releasably held to the first end 
of the Instrument rod 98 by a magnet encapsulated In the 
material of the rod, as was explained earlier. The 

20 length of suture extending from the needle 102 to the 

^±^m't auture loop 104 formed on the rod end may be longar 
than that shown In Figure 5 to facilitate manipulation of 
the needle In producing a stitch through the defective 
tissue 90. The excess length of suture between the nee- 

25 die 102 and the first suture loop 104 may be spirally 
wound on the rod first end between the rod end face 106 
axtd the first loop 104. in preparing to uae the Instru- 
ment of the Invention, the second end of the rod 98 (not 
shown) extending from the exterior end of the trocar 94 

30 la manipulated to position the rod first end proximate to 
the surgical location or the defective tissue 90. The 
graspers 96 are then used to remove the needle 102 from 
Its magnetic attachment to the rod end and a stitch Is 
made through the tissue defect 90 at the surgical loca- 

35 tlon. Only one atltoh Is shown being made In Plgtire 6; 

However, as explained earlier, the surgical Instrument of 
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thtt lnvant:±on may be MipXoyad In tom±TiQ a Una 
s'fci.'tchJ-ng oloae a Xarsrar' tissue da£aot« Xn Nomina a 
X±na a£ a-ti^^oKlna^ 'tha neadXa ax\d a^^aohad Xang^H o£ 
au^x^e are paaaad t;hrou0h t:ha ^laaue dofect aaveraX ^Imas 
5 aXonff -tlie XJLne ±x% one d±z'ac^i.on arid tiHan are paaaed again 
titifougK 'the tiaeua deCect: aXong a ra^uxn X±ne baoK to t:be 
poal-tlon whez-e ^he aut:ura wae ^Iz-st: Inaex^ed tbrouglt tine 
'tlaaue. Tli±s poaltlona t:>ie Xengtzlt o£ au1:uxe expending %o 
trhe tJtaaue defeat from tbe InatrxAment rod and ^He Xenath 

10 of au-ture extending from the tlasue defect t:o trHe needXa 
adjaoent eaob other. With theaa tvro Xengt:ha of auture 
poslt:loned adjacent each other a Icnot may he formed In 
-the auture In t:he aame manner ae after forming a alngXe 
atlteh In the tlaaue defect. 

X5 In preparation to form a flrat throw of a Knot: in 

the auture material, ^he needle la repoaltioned by t:he 
graaper In the aXot In the flrat rod end vlth the needle 
extending beneath the flrat loop X04 of auture material 
formed on the rod end. Figure 4 ahowa In more detail -the 

20 proper poalt;ionlng of the needle In preparing t» form the 
^i.r-at throw of the aurglcaX knot. The needXe la heXd In 
thla poaltlon beneath the flrat loop of the autxure by t;he 
magnetism of tJie flrat rod end- The needXe la then re- 
Xeaaed by t;he graaper 96 and t;hen retaken by the graaper 

25 at the dlatiaX end of the needle, or the point end of ^e 
needle projecting from beneath the flrat auture loop X04 
and out of the aXot aa viewed In Figure e. The needXe 
and attaohed auture material are then pulled from the 
Inatrument aXot and from beneath the flrat auture loop 

30 X04 oaualng the flrat loop to move off of the flrat end 
of the rod aa ahown In Figure 9. as the needXe and flrat 
end of the auture are continued to be puXXed away from 
the rod first end by the grasper, the flrat loop X04 
movea dotm aXong the Xength of suture attached to the 

35^ needXe toward the atltoh made at the aurgloaX location In 
the tissue defect 90, forming a first throw of a knot In 
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t:nci 8Ut:i«o material aocurely cloeirio i:ha stitcsh, aa ano%m 

4.11 Fi-Qfura XO. ^ 
Tha abova proceaa la rapeal:aa with tha neadla anfl 
«t:t:ac5Kad aut:ura paaelna «»arouoh tha alot and banaath tKa 
5 aacond loop 106 ot aut«ra £oniiad on tha ax1»rlor o« tl»a 
rod «irat and. Aa tl»a naadla and attaohad autura ara 
pullad out o£ tha alot and from banaath tha aaoond loop 
2.06, tha aacond loop la pullad off tha rod flrat and down 
tha length of auture attached to the naadla. Aa the 
lO needle and attached auture are continued to be pullad 
away from the rod first end, the second loop arrives at 
the Btltoh formed by tha flrat throw and forma a aaoond 
throw of the knot at tha atltch. If ao desired, the 
prooadura la repeated a third time by Inaartlno the naa- 
15 die beneath the third loop 108 of autura and pulllnj, the 
needle from beneath the loop and from tha rod flrat end 
to oauae the third loop to move off tha rod end and down 
the auture forming a third throw In the Icnot at the 
atltch. Thla procedure may be repeated as many tlmea aa 
20 there are autura loops formed on the arod flrat and to 
form a knot of any daalrad number of throwa. Whan tha 
daalrad knot la formed at the stitch In the suralcal 
location, tha two lengths of auture extending from the 
knot are cut and tha knot-tying Inetrument and needle are 
25 removed from the aurglcal location. 

It should be appreciated that the aurglcal Inatru- 
ment of the Invention f aollltataa tying a knot In a 
length of autura material at a remote aurglcal location 
according to the method of the Invention by enabling tha 
30 poaltionlng of tha auture material proximate to the aur- 
glcal looation and by holding the auture material at the 
aurglcal location In a manner that enables one or more 
throwa of a knot to be easily formed In the auture mate- 
rial . 

35 Figure- 11 ahowa a still further embodiment of the 

rod no of the aurglcal Inatrtimant almllar to the erabodl- 
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mmvt^ «Ho*m in Flyuro 3- In ±^m •mbodiinent:, tiJw arod Hao 
8Ubarant:lally the same aon£±QUTA^±an aa tAe ombo<a±menr . 
stown m F±QxxxM 1 and 4 wl^h -the langtti o£ autiura mato- 
r^lal 112 and the naadla 114 a££i.xad tharato loopad ovar 
5 tha aKt:ar±or aur£aca at tha rod llO In aub8t:ant:±ally -tha 
aama siannaz- aa ±tt^t daacritoad wixn rafaranoa -to Fi-ourea 1 
and 4. THa vod 110 haa a alot 116 foniad ±n A'ta ^Arat 
end ±n ^lia aama mannax aa t:»ia pravloualy daacsrlbad am- 
bodimant; o£ Flguraa 1 and 4 and t:ha langt:h of aut:uxra 

lO malarial ±s loopad over tha elot:. I*±)ca -the Figure 3 em- 
bodiment:. In the Figure 11 embodlmeni: t:he longl-Cudlnal 
length o£ the aurglcal InatninioTit: la divided lnt:o t:wo 
aaotlono, with the £lrat: aeorlon comprlalng the rod llO 
and the aeoond aeotlon comprising a tubular handle 118 

is having a £lrat end Ineerted through the Interior o£ the 
rod. Xa shown in Figure 11, the rod llO la detaohably 
aacured to the £lrat end o£ the handle 118 by being 
sllp£lt over the end o£ the handle. The Interior dlaxoe- 
ter of the rod 110 la aubatantially equal to the exterior 

20 diameter o£ the handle 118 so that the rod 110 may be 

eaally sllpflt over the end of the handle 118 artd held on 
the handle end by friction engagement. The rod haa a 
olot 120 that la eq:ual In length to the alot 116 of tha 
rod and la aligned with tha rod alot.; Llka the embodl- 

25 mant of Figure 3, tha longitudinal length of the Inatru- 
ment handle 118 enablea It to ba used In both deep open 
XnclBlona or In laparecoplc surgery as in the previously 
deaorlbed embodiments. The ability of tha rod llO to be 
detached from the handle 118 enables the rod to be de- 
. 30 tached and disposed of after use and replaced on the 
handle by a like rod- With the oonf iguxration of the 
aurgioal instrument shown in Figures 11 and 12, onoe the 
length of suture has baan usad from one rod 110 of the 
Inatrumant the uaed rod may be detached from the handle 

35 118 and replaced with a new rod having a length of suture 
looped over its exterior surface. 
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A« plained al>ove, 1:ne handX* elol; 120 hae a 
lonffli:udir«l aubBi:ant:±ally aqcual 1:o t:Kat: of 

^od alot: 116 but: ia alao pxovi-ded in a ap«o±f±o oonfi-O^- 
xal:lon t:hat: enablaa t:ha Ixoadle slot; 120 a^ip t:bo nae- 
5 die 114 toa1;woan 1:ha oppoa±1» lata^al anda o£ t:Ha alot:. 

yiM i:ba nandla alot; 120 bavino auob an ab±lit;y, It: ia no 
Xonflar naoaaaary ^o provida a magnat:io a*ir±p along t:ha 
alol: of rod 110 to tiamporarlly hold tKa naadla 114 

wKila ualna ^tha ±nat:ruinant of tAa ±nvant:±on. Aa baat 

lO aaan m Fi-sjur-a 12, t:na oppoa±t:e la1=aral anda 122, 124 of 
tna handle slot: 120 are curved undemeeth and -than back 
t:owaxrd t:ne ±nt:ar±or aurfaca of t:ha handle 118. Tn±a 
0±vea the handle alot: 120 a much narxowar width than the 
Blot 116 of tne rod no enabling It to pinch grip tne 

15 needle 114 within the alot. Tbe manner In %#blcb tbe 

oppoalte lateral enda 122, 124 of the handle alot 120 are 
bent down into the interior bore 126 of the handle 118 
forma a pair of tapered converging aurfacea In the xmder- 
aide of the alot 120 that direct the needle 114 Into the 

20 Blot 120 when it la inserted into the handle bore 126 
from the handle firat end and then upward toward the 
Blot. The tepered aurfacea of tJrie' underaide or the slot 
120 direct the tip of the needle 114 inaerted into the 
handle bore 126 upward aa viewed in Figure 12 into the 

25 alot 120 thereby facilitating poaitioning the needle 112 
in its gripped atationary position in the alot. 

A atill further embodiment of the rod 130 of the 
aurgioal instrument of the invention ia ahown in Figure 
13. 7hia onbodiment of the rod 130 ia aubatantially 

30 identical to the firat described embodiment of Figurea 1 
and 4 except for the configuration of the rod alot 132. 
The firat end of the rod 130 haa the aame oylindrioal 
configuration of the firat described embodiment of Fig- 
\ires 1 and 4 and although not ahown, a length of auture 

35 material ia wrapped over the exterior surface of the rod 
and the alot 132 with one end of the eulnire aecured to 
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t:He rod end «ie oppoo±t:e end o« tne eutui 
needle in t:he eeme menner ee 1=ne «±ret: de.cri»>ed en»tood±- 
ment:. The embodleent: of Figfure 13 differs £rom the pxre- 
vlouBly deeorlbed embodiment of FlQureo 1 end 4 ±n trhet 
5 the conflouretlon of the slot 132 ±o eubetentAelly Iden- 
tlcol to that of the Just described embodiment of the 
instrument handle 118 shown In Figures 11 and 12. The 
instrument rod elot 132 Is formed with Its opposite lat- 
eral edaeo 134, 136 bein© downtwned Into the Interior 

lO bore 138 of the rod to form the slot conf iQuretlon shown 
m Figure 13. The oonf iguratlon of the rod elot 132 
operates In sxibstantlally the same manner as deaorlbed 
above with reoard to the handle slot 120 of Figures 11 
and 12 to direct the needle inserted into tho rod bore 

15 138 upward into the slot and to pinoh-grip the needle 

within tho elot. With the configuration of the instru- 
ment rod 130 shown in Figure 13 it would not be necessary 
to provide e strip magnet adjacent the slot 132 as the 
function of temporarily holding the needle relative to 

20 the rod end is performed by the cohf igxuratlon of the slot 
itself. 

l^j.Xe the present invention has been described by 
reference to a specific embodiment, it should be under- 
stood that modifications and variations of the invention 
25 may be constructed without departing from the eoope of 
the invention defined in the following claims. 
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1. A aurolonl Ina^mmont: £oir tyi.no « Knot: ±n a 
iangtti o« au^we, -Cha instnriimant: ooinprAa±na: 

a xod havino « longlt^udlnal lonot^n with oppoalte 
£±iret: and aacond endo and an ax-tarlor atirfaoa ajrtand±no 
5 l>atwaen tha £^nt and aaoond anda; 

a alol: *ormad ±n t:na £±rat: and at «ia «>d? 
a Xangtrti ot outiura havlna oppoalto £±rBt; and 
aacond anda, t:na fi-rat and of tHa atit^ra toalnQ aaourad -bo 
a neadla and t:ha aacond and of -the autzura l^alng 
10 poBlt:lonad adjaoant: tha aacond end of the rod, t:ha lenat:h 
of aut;ura axt»ndlna tTam ±t;a aacond t;o Ita f irat and 
AXon? tiia rod from tKa rod aacond and t:o t:ha rod f Irat 
end wit;h at: laaa-fc one loop being formed In t:he aut:ure and 
wrapped laterally around the axterior atirfaca of t:he rod 
15 and over t:ho alot: formed In t;Ke firat end of the rod- 

2. The Inatrumant: of Claim 1, wtieraln: 

t:He loop la formed In t:ha autrura by the autura 
MCtandlng longitudinally along t:;he rod from the rod aao- 
ond and toward the rod flrat enfl, a flrat band being 
S formad In the auture adjacent the alot In tba «xl flrat 
end, tha autux-a from the flxat band being wrapped later- 
ally azTound tba axtarlor aur-faca of tKa arod and over the 
alot, then a aaoond bend Is formed In the auture around 
^Ke flrat bend and the auture extenda longitudinally 
lO towar-d the rod flrat end from the aaoond bend. 

3. The Inatrumant of Claim 1, wharalnt 

a pXurallty of loops are formed In the auture and 
ara aach wx-appad laterally around the exterior aurf aoe of 
the rod and over the alot formed In the flrat end of the 
5 rod. 

4. The Inatrumant of Claim 1, wherein: 

a handle having opposite flrat and aaoond enda la 
attached to the second and of the rod, the handle having 
an elongated configuration adapted to enabXe Inaertlon of 
5 the rod and handle through a cannula and to enable manlp- 
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ulat:lon o£ rod ±n laparoscopic} auraary by manual 

fDanlpula*t±on of tlie nandle. 

5. The iT^atnimant o£ Claim 4, wharalnx 
-the f Iret: and o£ -Cha handla la ramovably at:t:aabad 
to -tba saoond and o£ ±H& x"od anabling the rod t:o ba ra- 
movad from ttia bandla and raplacad by a Ilka rod 
5 FAnovably at:t:aobad t:o th* bandla flra-fc and* 

6* Tba Ina^rtiman-t o£ Claim 1, wharaln: 
t:ba longltrudlnal langtb o£ ^a rod baa an alongat- 
ad configuration ^hat anablas Inaartrlon of tba f Irat: and 
of tba rod tbrougb a cannula with tba aacond and of tba 
5 rod proj acting from «ia cannula enabling remote manipula- 
tion of the flrat end of the rod In laparoscopic aurgery 
by manual manipulation of t:ha rod aacond and* 

7. The lnai;rumant of Claim 1, wherein x 
the elot la configured enable Ineertlon of the 
needle aeoured to the auture flrat end Into the alot and 
beneath the loop formed In the suture aaround the exterior 
5 Burfaca of the rod, and than removable of the needle from 
the Blot after the needle and the first ei%d of the auture 
aeoured thereto have been passed beneath the loop* 
8* The Inatriunant of Claim 7, wherein s 
the Blot and first end of the rod are configured 
to causa the loop of the Buture to be pulled off the 
first end of the rod by the needle being Inserted Into 
5 the Blot beneath the loop of the auture and then pulled 
from the slot and away from the rod flrat end. 

9* The Inatrumant of Claim 1, wherein: 
meena are provided on the rod flrat end for 
releasably holding the needle to the rod first end« 
lO* The Inatrumant of Claim 9, wherein 9 
the means for releasably holding the needle to the 
rod first end Includes a magnet aeoured to the rod first 
end* 
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11. The Inatrxixnent o5 Cla±m 3, 'wlMX-e±n: 

eaoh loop at ^he plural±^ at loops £onMd i.n tfia 
flu^tux^tt ±s £oraMl by *th« lansr^ au^ra mMtmnAXriQ lon^l* 
^di.nally alono -tHm xod from t:Ka arod aaoond and "towaz-d 
5 *btia rod tS^icmt and w±^ a £lz-si: l^and bai.ng formad ±xx ttia 
fiu-Cura and ^ha aul:ura ax^andlng Xat:ax'ally txwk t:)ie t±icBt; 
band maklnff at: laaat: one ravolutrlon around, "tlie aKt:az-i.oar 
sur£ac3e o^ -Oig rod baok tlia £±r0*t band, a aaoond band 
balng formad ±n -tba autrura around -tkx^ ^Irat: band and 'tha 
10 BU-ture extand±ng lonoi-t:ud±nally from ^ha aaoond band 
^toward t:ba rod flrel: end and aubsaquant: loopa at 
plural±t:y at loopa £omad In t:be autrura. 

12. A aurgloal i.n«-truinent: for Iryi-ng a )cno^ i.n a 
langtrb at aut:ura, ^ba i^natruxnant: comprlalngs 

a rod bavlna a longX-tudlnal langtzb wi.t:b oppoaX^a 
t±^mx, and aaoond ends and a ajc-barXor aurfaca axt:andi.na 
5 between t:ba ir±rat: and aaoond enda; 

a langrtb o£ au'tura bavlng oppoal-ta £±rat; and 
aaoond anda, t:ba £±r8^ end at t:ba au'tura ba±ng aaourad Xa 
a needle and 1:ba aecsond end at t:be autura being 
poai.t:lonad adjaoani: tbe aaoond end of ^ba rod, ^ba leng-th 
lO at eu'ture bavlng a^ laaat: one loop formed ^ebareJLn, -cbe 
loop being wrapped at laaat one revolution around tbe 
exterior aurfaoa of the rod; and, 

maana provided on tba rod for enabling t:be needle 
to be paaaad bexieat:b the loop wrapped around 'tbe rod 
15 pulling tba flxat and of tba auture banaatzb tba loop. 

13. Tba aurglcal Instrtmen't of Claim 12, wbaraln: 
tba f Irat end of tbe rod la configured <to oauae 

t:be loop formed In tba autura to be pulled off tbe f ±rat 
end of tba rod by tba needle being paaaad benaatb tbe 
5 loop wrapped around the rod and by tba first and of tbe 
autura being pulled from beneatb tbe loop away from the 
rod f Irat and • 
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14. The Anotxtiment; of Claim 12, whe^Ant 

the Xonalt;uainal length of the xrod has an elongat-- 
ed configuration that enables Insertion of the first end 
of the rod through a cannula with the eeoond end of the 
5 rod projecting from the cannula and enables remote manip- 
ulation of the first end of the rod by manual manipula^ 
*tion of the rod second end. 

15. The instrument of Claim 12, wherein s 

e handle is removably attached to the srod second 
end enabling the rod to be removed from the handle and 
replaced on the handle by a like rod removably attached 
5 t:o the handle, the handle having an elongated configura- 
tion adapted to enable insertion of the rod atteohed to 
^e handle through a cannula in laparoscopic surgery 
operations with the handle projecting from the cannula 
and enabling remote manipulation of the rod first end by 
ID menual manipulation of the handle projecting from the 
cannula. 

16. The instrument of Claim 12, wherein: 

a plurality of loops are formed in the suture and 
wrapped arbtmd the exterior surface of the rod. 

17. The instrument of Claim 12, whereinz 

t:he means provided on the rod for enabling the 
needle to be passed beneath the loop wrapped around the 
rod includes a recess formed in the exterior surface of 
5 the rod beneath the loop • 

18. The instrument of Claim 17, wherein: 

-the recess is part of a slot formed in the first 
end of the rod extending along at least a portion of the 
longitudinal length of the rod. 

19. The instrument of Claim 18, wherein: 

the loop is formed in the suture by the suture 
extending longitudinally along the rod from the rod sec- 
ond end toward the rod first end, a firat bend being 
5 formed in the wture adjacent the slot in the rod first 



end, the eutur« 



from the first band being %#rapped later- 
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nXly iiroima -tKe ex-torlo^ su^rf ace of tHe arod and ovear «He 
oXot, t;hon a aocond band ±a fo«nad in ^Ha au^uz-a aaround 
t:na ilaret: bend and "tha au^ura eKt:enda lona±t:udlnally 
lO t:owaxrd tiba x-od t±:cm^ and from t:ba aeoond bend. 

20. A aatbod of tying a surgi-oal Kno*t in a lengtb 
of au^uxe at; a remote aurgary Xooat:ion ualng a auroioai 
±na;tnimant; oompr±ai-ng a rod bavlng oppoaite f Irat: and 
aeoond enda wlt:b a aXot formed Xn t;be fXxat end, and a 
5 Xengtb of atitnira wlt:b oppoait;e fXre-t and aeoond enda 

%rrapped in a pXuraXlty of Xoopa around t:bo fir at end of 
the rod, tbe aeoond end of tha auture extending to adja- 
cent the aeoond end of the rod and the firat end of the 
auture having a needXe aeoured thereto, the method oom- 

XO priaing the atepa of: 

poaitioning the rod firat end and the needXe 

proximate to the aurgery Xocetion by manuaX manipuXation 

of tha aeoond end of the rod; 

paaaing the naadXe and the attached firat end of 
X5 the auture through the aurjsrary Xocation and thereby form- 
ing a atitch through the iooatloni 

paaaing the naadXe and tha attached firat end of 

the auture into the aXot in the rod firat and and beneath 

a firat Xoop of autuz-e on tha rod; 
2o puXXing the naadXe and the attached firat end of 

the auture out of the aXot and away from the rod firat 

and, thereby cauaing the firat Xoop to be puXXed off the 

x-od firat end and forming a firat throw of a Knot in the 

auture at the atitch; 
25 paaaing the needXe and the attached firat end of 

the auture into the aXot in the rod firat end and beneath 

a aeoond Xoop of auture on the rod; and, 

puXXing the neadXe and tha attached firat end of 

the auture. out of the aXot and away from the rod firat 
30 end, thereby oaualng tha aeoond Xoop to be puXXed off the 

rod firat end and forming a aeoond throw of a knot in the 

auture at the atitch. 
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21. The mmXhoa at Claim 20, further oo«pr±«±ng 
■the step o<8 

paaalno «»a needle and the a*tac3hed «i.re* end o« 
t:he euture Antx, the aXot: ±n the irod £J.Tr.t end and bi>neat:h 
5 a third loop o£ auture on the rod; and, 

pulling the needle and the attaohed <lret end o* 
«he auture out o£ the alot and away from the rod flret 
•nd thereby oaualno the third loop to be pulled o«£ the 
rod first end end forming a third throw of a knot In the 

10 auture at the atitoh. 

22. The method of Claim 21, further oompz-lalng 

the atep of i 

after forming the third throw In the Knot, cutting 
«he auture f Irat end and aecond end and removing the 
5 needle and the rod from the Burgery location. 

23. The method of claim 20, further eomprlalng 

■ehe atep ofs 

positioning the rod first end and the needle 
proKlmate to the aurgory location by Inaertlng the rod 
5 first end and the needle through a cannula used In a 
laparoacopic surgery operation. 




so 

FIG. 9. 




SO 
FIG. lO. 
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